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Abstract 
Traction therapy is a common and effective non-surgical treatment of low back pain caused by degenerated or herniated 
intervertebral disc or other disc deformities. While lying on specially designed treatment tables and fixated on the pelvis, axial 
traction is applied to the patient’s spine to separate the vertebrae and release pressure on the disc.  Targeted traction of specific 
segments instead of pulling the whole spine can increase the efficacy of the traction therapy and reduces side effects due to less 
application of traction force. This paper presents a design approach of a traction table, which allows the targeted and accurate 
repeatable treatment of any specific intervertebral disc. Furthermore the treatment of malformations like scoliosis is possible due 
to the special design of the traction table. The automated measuring of the patient’s back on the traction table enables the 
accurate and effective resp. ergonomic treatment of the patient by the comparison of MRI images and the measured spine shape.  
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1. Introduction 
Back pain is one of the most common health complaints nowadays. Especially high physical stress such as lifting 
and carrying of heavy loads, frequent bent-over work or other posture harming activities cause painful complaints in 
the lower back region. This low back pain is often attributed to degenerated or herniated intervertebral disks due to 
the overstress of the spine.  
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The treatment of chronic low back pain can either happen through a surgery of the damaged spine segment, e.g. 
by open discectomy of the intervertebral disc, or by non-surgical methods like spinal manipulation. Chiropractors 
and physical therapist perform adjustments to the spine with the goal of correcting alignment problems what leads to 
alleviation of the patient’s back pain. A common non-invasive method to treat low back pain is the stretching of the 
spine to separate the patient’s vertebrae. By this means pressure on the disc is released and an elongation of the 
degenerated disc is performed. The herniated disc moves back to its normal position between the vertebrae and 
whereby pressure is taken off the nerves what alleviates the pain. 
Physical therapists perform traction of the spine with specially designed and sectioned traction tables. The patient, 
who lies in supine or prone position on the treatment table, is harnessed on the pelvis while the movable part of the 
table slowly moves in linear direction. That way axial traction force is applied to the patient’s spine what separates 
the vertebrae. 
The application of dynamic, intermittent traction to the spine by pulling and releasing the vertebrae creates 
pressure differentials in the disc. This reduces the intradiscal pressure [1] and stimulates the diffusion of fluid and 
nutrients what helps the disc to heal and reshape to its natural height [2]. Distraction of the spine leads to 
decompression of the degenerated disc. Spinal decompression by distraction is a common and effective and 
approved type of spinal treatment and is performed by many practitioners to relieve low back pain.  
Spine therapy on traction tables requires the manually adjustment of the patient’s treatment position by the 
physical therapist. The therapist has to locate the exact position of the damaged disc to adjust the patient accurately 
on the traction table and perform an effective traction treatment. Due to differences in body shape such as height and 
formation of the spine, sufficient efficacy is only achieved through individual and adequate treatment of the spine. 
Therefore back pain therapy by the use of a traction table has to be individual and ergonomic to get the best benefit 
of spinal manipulation. 
2. Objective 
Spine therapy with current traction tables does not fulfill the requirements of an individual and ergonomic 
treatment due to the patient’s differences in body shape. Most traction and distraction tables only allow the treatment 
of patients of an average population, i.e. only patients with ordinary spine shape are treated properly. Patients with 
different spine shape in the coronal and sagittal plane, e.g. kyphosis or scoliosis cannot be treated adequately with 
usual traction tables. 
An individually adjustable distraction table for the treatment of back pain due to degenerated disc or spinal 
malformation increases the efficacy and ergonomics of the distraction therapy. By the targeted treatment of a spinal 
segment, traction force is only applied on the affected part of the spine instead of pulling the whole spine. As a 
result side effects are reduced.  
For that reason a new design of a distraction table is developed that enables the treatment of the spine in the 
coronal and in the sagittal plane of diseases like scoliosis. To perform a targeted treatment of the specific spinal 
segment, the position of the affected disc has to be located. Current distraction tables require the manually 
localization of the damaged disc by the physical therapist to adjust the distraction table to perform targeted 
treatment. With the help of an automated measurement of the patient’s spine the physical and data processing by the 
traction apparatus the therapist is capable to adjust the distraction table on the basis of the measuring data and find 
the optimal treatment posture. By this means, sufficient efficacy of the traction therapy is achieved.     
3. Design approach 
In this paper a design approach of a patient-individual and ergonomic distraction table is presented.  
The new developed distraction table comprises the automated measuring of the patient’s spine by the means of an 
integrated measuring system together with a multi-dimensionally adjustable lying surface to perform patient-
individual treatment. While lying in supine position on the distraction table the patient’s back is measured by a 
tactile measuring device, which moves along the vertebrae and records the curvature of the spine. The measurement 
data is processed by the software, which creates a curve of the spine. With the help of the image of the particular 
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spine curvature related to the lying position in the distraction table, the therapist is able to adjust the treatment by 
comparing MRI images with the actual recorded spine curve. 
To treat spine malformation in the sagittal plane like scoliosis, the lying surface is divided longitudinally in two 
halves. Each surface half is separately controllable to execute the alignment and distraction procedure. This 
approach enables the individual distraction of the left and the right side of the back. 
To execute a targeted distraction of the spine, i.e. force application only to the chosen spinal segment, the table is 
built of many separate plates, which together form a lamella-like lying surface. This approach makes it possible to 
perform the distraction of the desired spinal segment by applying force to the determined plates located at the 
treatment position of the spine. For that reason a gripper system is integrated, which grips the plates on each side to 
separate them and to stretch the lying surface by pulling. By applying intermittent distraction to the spine, 
decompression of the intervertebral disc is enabled to regenerate the disc. 
Fig. 1 (a) shows the patient in normal position on the special designed lying surface. The special surface 
construction enables the alignment of the surface to exactly align the vertebrae parallel to a specific disc. By this 
means, axial force is consistently applied to the affected disc and maximum distraction is achieved.  
The vertical arranged plates, that form the surface, are of different thickness dependent on the different height of 
the discs in the lumbar, thoracic and cervical spine. By this means distraction can be applied to a specific segment of 
the spine what ensures the individual treatment of the therapy. 
Fig. 1 (b) shows the CAD model of the apparatus with the tactile measuring system located between the two 
surface halves. A tactile measuring head moves along the back of the patient and records with a high resolution the 
curvature of the spine. The yellow parts are the grippers which can be moved independently in linear direction to 
adjust the angle of the applied force. 
The new design of the distraction table comprises special features as follows: 
 
x Individual treatment due to accurate positioning of the patient in the distraction table with a multi-dimensionally 
adjustable lying surface, i.e. adjustment in coronal and sagittal plane is possible 
x Targeted treatment by the exact application of axial force to a specific intervertebral disc  
x Integrated measuring of the patient’s spine curvature and onscreen imaging as curve to support the therapist in 
adjusting the optimal treatment position  
 
a       b 
                  
Fig. 1. (a) Normal lying position [3]; (b) CAD-model of the apparatus with gripper and measuring system [3]. 
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    a             b 
      
Fig. 2. (a) Normal alignment of the lying surface sectioned in cervical, thoracic and lumbar part; (b) Lying surface separated by the gripper 
system. 
    a             b 
        
Fig. 3. (a) Lying surface with lifted lumbar part; (b) Distraction of test person. 
Fig. 2 and Fig. 3 show the designed prototype of the distraction table with the lamella-like lying surface in 
different surface alignments. Fig. 2 (a) shows the surface in normal alignment adapted to the natural curve of the 
human spine (s-form). The surface form is divided in the cervical, thoracic and lumbar part. In Fig. 2 (b) the lying 
surface is separated by the gripper device below the surface to apply axial force to the spine. 
Fig. 3 (a) shows the lying surface in flexion position with the lumbar part of the surface lifted. The special design 
enables an adjusting of the lying surface without steps in the cervical, thoracic and lumbar part due to the individual 
shape of the patient’s spine.  
4. Execution of a treatment  
To adjust the decompression treatment individually to the patient, the system comes with a special control 
software that supports the physical therapist during the distraction therapy of the patient. The software supports the 
whole process by providing a database for patient related therapy data and a step-by-step menu guidance to set up 
the distraction table for a treatment. 
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At the beginning of a decompression treatment the patient related data is stored in the database. This provides an 
overview of the therapy and its treatment sessions. After the patient took place on the distraction table, the lying 
surface is adjusted to the patient’s height via the software. This adjustment is saved to the patient’s dataset to 
perform an automatic adjustment in the second session of the therapy. In the next step the patient´s back is measured 
and the resulting patient specific shape of the spine is displayed on the screen (Fig. 4).  
To get the exact position of the herniated disc it is possible to adjust a MRI image of the patient’s spine next to 
the spine curvature measured by the measure system. By comparing both spine curves, the healthcare professional 
can now select the exact position for the distraction to perform a targeted treatment. Due to the approach, the 
patient’s back has to be straight around the area of the treatment. This is realized by adjusting the distraction table, 
respectively lift the patient’s lumbar, cervical or both body regions.  
 
 
Fig. 4. Starting of the measuring procedure. 
 
Fig. 5. Adjustment of the distraction table related to the targeted spine segment. 
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To be sure that the treatment section is straight, the user is supported by a diagram, which shows the 
measurement data of the selected treatment section (Fig. 5). The second last step is to enter a schedule of treatment 
cycles. Each cycle consists of the number of distraction cycles, the length of the traction and the waiting period 
before the plates are closing. After this the distraction table is ready to execute a treatment. 
5. Conclusion 
With the presented design of a distraction table a highly individual and targeted treatment solution for disc 
herniation is introduced. As explained in 3 the partition of the distraction table into two identic parts, each separated 
into three various adjustable sections (i.e. cervical, thoracic, lumbar part of the spine), enables: 
 
x the multi-dimensional setup of the lying surface, 
x the consistent distraction of any specific disc over it’s total cross section, 
x the patient-individual adjustment even when it comes to pathological variations of the spine such as scoliosis 
for  sufficient treatment. 
 
The collaborating software solution – introduced in 4 – enables the automated use of the traction table. At this 
juncture, the high repeatability as well as accuracy of treatment position(s) according to the particular patient has to 
be pointed out. 
It has to be mentioned, that the introduced approach has already been tested satisfyingly. But a clinical study has 
to be made for the evidence of the treatment impact. 
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